Internal medicine (IM) physicians, including residents, assume both formal and informal leadership roles that significantly impact clinical and organizational outcomes. However, most internists lack formal leadership training. In 2013 and 2014, we surveyed all rising secondyear IM residents at a large northeastern academic medical center about their need for, and preferences regarding, leadership training. Fifty-five of 113 residents (49%) completed the survey. Forty-four residents (80% of respondents) reported a need for additional formal leadership training. A self-reported need for leadership training was not associated with respondents' gender or previous leadership training and experience. Commonly cited leadership skill needs included "leading a team" (98% of residents), "confronting problem employees" (93%), "coaching and developing others" (93%), and "resolving interpersonal conflict" (84%). Respondents preferred to learn about leadership using multiple teaching modalities. Fifty residents (91%) preferred to have a physician teach them about leadership, while 19 (35%) wanted instruction from a hospital manager. IM residents may not receive adequate leadership development education during pregraduate and postgraduate training. IM residents may be more likely to benefit from leadership training interventions that are physician-led, multimodal, and occur during the second year of residency. These findings can help inform the design of effective leadership development programs for physician trainees. E ff ective clinical leadership is critical to the success of cost control and quality improvement eff orts (1) . Although no universal defi nition of leadership exists, eff ective leaders articulate and build consensus around a vision and empower their team members (2) . For physicians in the modern interdisciplinary practice environment, clinical leadership is crucial to health care quality and organizational performance (2) . Evidence suggests that leadership training can improve leadership quality (3) (4) (5) . However, medical schools and residency programs do not emphasize leadership training (2, 6) . Moreover, we know little about the leadership development needs of internal medicine (IM) residents, and a paucity of quantitative data exists to guide the development of leadership training programs for them. We report the results of a leadership needs assessment survey of IM residents at an academic medical center.
METHODS
Th e Massachusetts General Hospital is a 1057-bed teaching hospital affi liated with Harvard Medical School. Th e Department of Medicine residency program at Massachusetts General Hospital includes approximately 55 categorical, primary care, and medicine-pediatrics residents in each residency class.
A Leadership Needs Assessment Survey (LNAS) was designed by IM residents at Massachusetts General Hospital to characterize residents' need for and preferences regarding leadership training. Several survey questions were adapted from a previously published needs assessment survey of Dutch IM residents (7) . Answers to LNAS questions were structured on a 5-point Likert scale, yes/no, "choose all that apply," "choose only one," or free-text format. Th e LNAS was reviewed by Dr. Eric Campbell, a professor of medicine at Harvard Medical School and an expert in survey design, for face and content validity and by two IM residents for clarity. Th e LNAS contained questions about resident demographics and leadership experience, perceived need for leadership training, and content and format of desired leadership training.
In May 2013 and 2014, we administered surveys to rising junior residents in the categorical, primary care, and combined medicine-pediatrics programs. Participants were given 2 months to respond to the survey, and e-mail reminders were sent bimonthly. To motivate survey participation, participants received a $5 gift card for completing the LNAS. Survey responses were deidentifi ed. We administered all surveys through RED Cap, a secure online data repository (REDCap; Vanderbilt University, Nashville, TN). Data were analyzed using JMP Pro 11 (SAS Inc.; Cary, NC) and Microsoft Excel (Microsoft Inc.; Redmond, WA). We summarized data by count and percentage for categorical outcomes and used the Fisher's exact test to compare the perceived need for leadership training among subgroups of residents. Th is study was deemed exempt by our institution's institutional review board.
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RESULTS
Fifty-fi ve of 113 eligible residents (49%) completed the survey. While 45 survey respondents (82%) had prior leadership experience, only 6 (11%) had received focused leadership training in either medical school or residency (Table 1) . Forty-eight residents (87%) somewhat or strongly agreed that the quality of clinical leadership impacts the care they deliver, and 44 survey participants (80%) agreed that there is a need for additional formal leadership training. Residents' perceived need for additional formal leadership training did not vary by gender (P = 0.74), residency track (P = 0.48), receipt of prior leadership training (P = 0.73), or prior leadership experience (P = 0.59). The numbers and percentages in "prior leadership training" and "prior leadership experience" rows correspond to the total number of respondents who reported any kind of leadership training or experience. c Respondents were asked to check off all potential career options that they planned to pursue, and many respondents checked more than one response. If I were to go through leadership training, I would want to be taught by the following people:
Residents believed that they would benefi t from additional training to develop a number of specifi c leadership skills, including leading a team (98% of residents), coaching and developing others (93%), confronting problem employees (93%), self-management (84%), resolving interpersonal confl ict (84%), and understanding diff erent leadership styles (84%) (Figure 1 ).
Respondents preferred a multimodal approach to leadership training that included teaching methods such as small group discussion, case studies, and simulations (Table 2 ). Over 90% of respondents wanted leadership training to take place in an environment that was convenient to access from work and for sessions to be taught by a physician rather than a business school professor, hospital manager, or private industry leader. Fifty-six percent of residents preferred to go through leadership training during the second year of residency, while 15% wanted training to occur during internship.
DISCUSSION
To our knowledge, ours is the fi rst published documentation of US IM residents' leadership training needs. Most survey respondents agreed that the quality of clinical leadership impacts clinical care quality and affi rmed a need for additional formal leadership training during residency. A review of the literature indicates that this need is not met by traditional teaching methods at our institution or by the majority of medical schools or residency programs around the country (2).
Our results also indicated that leadership experiences and formal leadership training prior to entering residency may not obviate IM residents' needs for leadership training and may not adequately prepare them for the leadership roles that they assume as practicing clinicians. For example, while IM residents in most training programs, including ours, lead clinical teams, 98% of residents surveyed reported a need for focused team leadership training. Th is result raises questions about whether or not trainees have been equipped with the nonclinical (i.e., managerial) skills necessary to eff ectively lead clinical teams.
Survey respondents may have been more interested in learning about leadership from physicians-rather than from business school professors (content experts) or managers of hospitals or private corporations-for a few reasons. First, physicians may better understand the particular leadership challenges faced by IM trainees and are more likely to have the clinical experience necessary to teach residents to apply leadership skills in clinical settings. Second, residents may feel more comfortable around, and learning from, other physicians.
Our fi ndings also have signifi cant implications for the design of eff ective leadership development interventions. For example, while residents may prefer to learn about leadership from other physicians, many physicians lack experience teaching leadership, so curriculum development may require collaboration with content experts. In addition, IM residents appear to prefer that leadership training take place during the second year of residency and in an environment that is convenient to access from work. Successful implementation of leadership training programs therefore requires a commitment from residency program administrators in order to coordinate residents' schedules and meeting locations.
Th is analysis has a number of limitations. Our analysis may have been underpowered to identify associations between resident characteristics and specifi c leadership training needs. Selection bias may have been introduced by the low response rate, as residents who were more interested in leadership training may have been more likely to complete the survey. Moreover, our fi ndings may not be generalizable to attending physicians, residents at other institutions, or specialties other than IM. While our survey was determined to have good content and face validity, it has not undergone assessments of criterion or content validity. 
